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[Title of the Invention] 

Semiconductor light emitting unit and fabrication method 

thereof 
[Abstract ] 

[Object] To provide a semiconductor light emitting unit 

having a plurality of semiconductor light emitting elements 
having different light emitting wavelengths which enables 
simplification of an optical structure by reducing the number of 
parts, and provide a fabrication method thereof. 

[Construction] A semiconductor light emitting unit is provided 
with a substrate 30 and at least two lamination bodies (ST1, ST2 ) 
of an epitaxial growth layers each composed of a first 
conductivity type cladding layer (32, 37), an active layer (33, 
38) and a second conductivity type cladding layer (34, 39), 
wherein the lamination bodies are separated in space from each 
other, the lamination bodies are different from each other in 
composition of at least the active layer (33, 38), and a 
plurality of lights having different wavelengths in almost the 
same direction in parallel with the substrate are emitted from 
the active layer of each of the lamination bodies. 
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jb. eis^Joi^m 2 mnw? ? v pmzmmzitfcx. 

tr 9 * •> r ^fiKSJf T$> Z> 'ptz < <h h 2 lOSS* <*: 4 

ittiE*gttJi*»&iWE»«<t¥fTttiBi— o^rianc-tn* 

Bt©u— tfyefttH»-r*«*m i 
a. 

Ht**3] HflE&ffiteJIWS/SJttffflE&S/ittfSi-e 
C»fc*»#JB 1 E«©*#<*«3ttSB. 

[auras] aE&sttaa^^ft-etia^iaiwatt 

lttESBiaJi{*«tJB2«Jifl:3&«tfeClttEa«©±JiK: 

Cif*JS8] DftE£&£<fBl)*«9-?&r). 
itffESg 1 *t®#<i:3ll 2 fefCflE^ 1 SiS^ 

5? FH«#5mE»«©±»C«/ILT#«Sft-Cfc 

nt^-aw** 7 Ea<?>¥*tt*e*aa. 

[M3g]J(9] IWE«JH*tUT. il@I#^12»i 

8<}ES 1 8MflEO±J|(cfflESB 2 *8JI#A^fi££ftT^ 
Zm*m 1 E*0¥W&&%aB. 

CsfjRJg 1 0 ] AftESS*** 1 «tSTfe 0 . 
8ilK3l 2 ^l3iI?7 7Hii*eS 

1 3«SHfc:S nfc«*©« 1 «if **<7>±/f iCfSJf LTJg 

)«$nT*3 0. ssK&iaasiftsn&attoBiixa 

**^-L-CIWE»«t:**WI=««LT»«SnTt»* 
9 E*0*»«c«3Hett«. 
[M&iai 1] #!Eg&7»<Sf5 1**SIT*B. 
id!BS2ai«:*t, ffiE£lfIJI*Q*2*«£!aa>± 
/lICJgfiESftfcJiS 1 VaaBSftLTfflE* 1 *SJf#<7) 
±JB n-CH*W#JS 9 E«©¥*{*5BJfc»B. 

(R«qi 1 2 ] imE&fluittaf . *n-^n«»sw*ia 



csr^Jl i 4] ffiE«ff#ft"J y -vastttcftusn-c. 

iiflK«ift«^«jia««l££ftT<.>*SJlJ*JI 1 2 E«<&¥ 
& 1 ¥Wfl63B3t*^iJB 2 &&?Z*m 

I 1 * 5 y F», « lf§tfi/I*5=fctfSj|2i3«S 

12 *5 * Kasaaa-e-fcjn i«aft«»*T*ia 

I I ^Wflcfctta^JSfcflMOIfflEJB 1 ?§/if*:£gl> 

t>m 1 WttSfSS 3^77»; h'Jf . m 2 SteefcJxtfSfi 2 ^ 
lit. 

m 2 ¥W*&%*?Jgft«tt0>l|ltE£ 2 *tJi#£g L 
T. <flfl3««Oil9E*2i«JI<**B!3cr*iat** 

U 

4>tt<<fcfcl»E»lSttJii:JB2JStt»*. -£-ft^-*ftm 

c»*i*i6] WEJBiett«<k*2ett»*. -eft-? 

ftfflggJtS:S73:?)-B:TJg££-rsif*JS 1 5fgfff)^ 

cn^qi i 8 1 HUE* i mnm& 1 * 9 y mim 

5 E1KO¥<**%3e£lta>Kift2r&. 

1 @fl$ 1 9 y v FB. X 1 f£teH*3«fctfS 2 
12i777 1 «i#*»«T*II 

<t. 

l»E»l«»flc±»c. xtf^^Srr^riEftttCiO. '> 
m 2 ¥W*R%S?lBfttKl*a>llftE!i; 2 S@ft*J«fc^m 

i^®^<!:. us 1 ^3v#»jiea?«difl««»nEs 1 a 
®*sslt. mE»iaa^j:^imEff2aa#« 
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c»*ji2 i] ME*isttJi£SB2fittJie, 

[»*S2 2] MEJBl«ttJI<fc»2SttJI*, 2^lc 

CW3SWI2 3] HtGRinailSl KJB, JB'liS 

feiisi^ 2 itlS 2^77 Fl^i:, MESS 
1 *»S!3£ 3 4? ^ y S2S14^i5^^m2^m^ 

[0 0 0 1 ] 

«B9ia)iK"r*aflS»»] *#9!tt, ¥«KM83fcS«*5 

[0 0 0 2] 

[SEifc^&ffi] -JStc, CD (aw^hf^X?) , 
DVD (fy^^t'ftf^X^) ^^)^«MD U~ 

(R*> , **wacftsfc*«<7>«#&* (E 

■fc) £fT?gM (HT. ^-rX^SHifclM-S) \Z 

[0 0 0 3] ±EWt^X*£B^#¥t;v£7'v7 r 

^vXfA) a*afc*»&l;:tt, «fioa&*u— tf3t 
€rJB^S. CDO)B4?5:<i:(:«7 8Onmf0 

ifcfi<0U— 1f3fc*. DVDOBtftflCtteSOnmf 

[0 0 0 4] ±EcOJ:o(C7t^^X^coaS^cJ:oTU 

^ey^'^Si^S^n^^. i2 5H ±E 

80nm) iiDVDfflOU-ify-l'*— KLD2 (583fc 
i6^6 5 0 nm) *««L, C D £D V D<Dm±& *Jffi 

gMMt^^. 3t*tf7^77yS110 0tt, 



1 U— Ify-f HL D 1 , ^U-fO^G, Sit' 

-Axyj-y^Bsi, ii$7-imi. mi^u> 

XOL1. $17Jbfl/>XMLi. *5<£tf, W,\7* 

-/mmxoote* m^te s o nmffws4oi/- j tfjt 

*ttSW-T*S2 U-lf^-f*- KLD2, S2t*-AX 
7 P U7^BS2, — S2^7-M2, 312 

S»l/>XOL2, »2 VJi/^U>XML 2, &J;6<* 

s 2 ^ * k y< k p d 2 ^-en-enw s«5fi:iiicE 

[0 0 0 5] ±IS«^07t^ e 7 ^ 7 7 1 0 0 (?) 

5<OS 1 U— IfttL 1 tt. yu— 7^ >^G£®i®U 

s i f-A^yu v^b s i tz^-DT-mfcMzti. m 

1 *7-MlK:J;r)iIgS*HflUT. J!l8«l/>XO 
L. 1 UZcfc0#7^f *^D±tC*3fc3*l*. Sfc^-fX^D 
36^WS»3t«, *l#«l/>XOLl, SU7-M 
l^Ilfc:-AXy , J7^BSl^Lt, Siv 

(o c DfflE»is±i:E» $ nfc« *&<nm&ft irtfitx s n 

[0 0 0 6] ±E«*©')t*i;y>7yy811'0 oo 
DVDflJ#¥*K:*J^Tfc, ±EtW«H:, »2U— tf 
^^-HLD2^b(Ol2 U— tf3tL 2tt. S 2 fcf- 
A7^U 7^ B S 2 tcfco t-«S»Sn. 3»J*— * 
C^riliaLT, ^25 ^-M 2 IC J; 9 it£§ LT, 
S2»ftU>XOL 2C<fcD3t7 s w' X^DiitClfcjfcSn 

2, fg2 ^7-M2, nU C*5cfctf!f§ 2 t-AX 
yjy^BS2*^LT, S2 7j^l/>XML2SI 
i&U S27tH^t-KPD2±l;M$n, C<D 
SW^a-ftCAOJt^X^DODVDfflEa^fC 
Ei S ttfcHf «<Dtt*ffi L £ *l * . 
[0 0 0 7] ±E(?)3t*e7^7 7ygll 0 OtCcktl 
«, C Dffl© l/-1f *- K t D V DfflO l/-if y< 

[0 0 0 8] $fc, 02 6H ±E<0«fc?&CDffl<7>U 
— •f^'f:*- FLD1 (»3tM7 8 0 nm) £DVD 
fflOlz-if^t- KLD 2 (MS6 5 0 nm) * 
**U CDiDVDOW*S^IffitLfc*2tiE*«Tr 

Jt*Kyi?7y^«10 1ll -en^tlf®^ IC. 

rttto^x-r^^u-FKifliasnfc, ^«7 8 0 n 
maf<ott*ou— tf5t*asfl*-r-s»i i/-if^*-K 

LDK yi/-f^>^G. Slf-AX^Uy^BS 
1. ^^□<7^t*-AX7 > U7^DBS, 3»J/- 
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-f^m. lOltt, «A«6 5 0 nmS0)Kg<?3l/- 

2 l/-if y-f K L D 2 , S.2t-AX 
yjy^BS2, ^^□-f7^t-AXyj7^DB 
S, ng/-^C, 5 #ftl/>XOL. S27 

;^1/>XML2, &cfctf> 127th^t-KPD 
2 d^n-enW^ OffiKfcEKS nfcD V Dffl3t*»* 

DBS, nU^-^C, 5 7— M*3^CX»«U>XOL 

SLTO^fcfti:, CDJBBHafillH7/V-^*RW:DV 
DfflJt^*a)3ttt±tcfciE«S*i*c:i:tc«:s. 
[0 0 0 9] ±E««0#*Ky*7y:7 r £«l 0 1G> 
CDffl3tt*»«Ci30^r, »lU-if^*-KLDli» 
S<7)S 1 U— tP3tL If*. >^G£iiiSU 
ffl 1 f-A^yj -y^B S 1 (CcfcoT— »S»*n. ^ 

«, *f«FU>XOL, CD^^a^lPSTA-^YR, 5 
7-M, n'J^-^C, ^?a<7?t-Axyjy 
^DBS^^ll t'-A^/'J -y^BS 1 ^Lt, 

^^D03CDfflE*BB±CE»anfcfll««)8t*ajL3ft« 

[0 0 10] ±IEM^tf7^777'gIl 0 1<D 
DVDfll3fc¥#K:*5HT*>. ±Ei:H«lC, »2U— If 
y-f KLD 2^<b<75^2 U— IfJtL 2tt, ^2t- 
AX:/U S 2K<fcoT— SBKWSft. y<^n< 

7^t*-A7yj7^DBS, 3»J* — ^7-M 

**n*ftsaa*^ttE»LT, cDffl»n«iB7^ 

>XOL, CDfflBBa«l»7^— ^A-R. 3 
U*-*C, ^^o<7^t-AX7'U7^DBSi3 
J:^2 ti-AXyj 7^B S 2 Sfl-UT, $2 7J^ 
U>XML 2£iiigL, S27th^t-KPD2±' 

VDfflEM±i:ESSftfclMOR*UL*<&Sn 

[0011] ±E055fc¥fci 7*7* 7^(1 1 0 1 \ZXti 



D <h D V D njfigtc L T t> * - 

[0 0 12] 

vt&<r>yt¥ MytTv -frnmst. ^•ffthm&&2L&& 

[0 0 13] ±EOBie*03t*t:yi7 7-y7 p Sll«C*5V^ 

SCO — IT, CDfflOU— tf^-f KiiDVDffl 

d^tfSft*. ±EO«^fcf-y^7y^ , SB(Ci50^Tffl 
C>Stt£ U— -tF^-f 3J-— K<0ffl<fcLT. H2'7(;:#rMgI 
£^T. nSGaAslffi30±C, nSGa 

AsA'777§3 1, niAlGaAsi777 h*I3 

2., Stti3 3, pSAlGaAs^77h*134, p 
aGaAs+t7^I3 5^ailtM. pSGaA 

s 7 7 f I3 5«ffia*S pIA l GaAs^77Hi 

piGaAs*t7^13 5l:ttp«i4 2^ nSJG 
aAsiS3 0(Cttn«ffi4 3^ft«LTMSnt^ 

[0 0 14] ±E<D»ifi^U— tF^<*- KIC£>(^T 
tt. «Atf G a A s gffi±tCA 1 G a I n P**HW«8t 

mznx i ^ co u— »f»iS^*fiEan5» i 

n PSfi±lc I n G a A s PStffi^SjiSfttr^O 

[0 0 15] $fc, m2 8\Z^T<£olZ. m&izfccx 
mi tf^-f KLD 1 U— tf^*— KL 
D 2 SS±tCfP0iitf^tt^B8*SnT^^. « 

nSIGa AsSS3 Oiitc, nfiGaAs/^7 
7131, nSAlGaAs^77F132. fifti3 
3', pSAIGaAs>7yF134, piGaAs^ 
t7 713 5^aiLT^^c P iGaAs^t77'I 
3 SSBA^pSA lGaAs^77H13 4©ai , «) 
8SSSTtt*fcSnfc««4 1 <hfcoT, ttffiftVWit 
£7*** h7< y^MUT, SlU-Wt-HL 
DlWSSnt^S. — ^r, S2 tfy<^-KL 
D 2 fc(3t£^&<D;®ig£^LT&9, fifii3 3' <7)j& 
J5Ett» 1 U— 9 s y< t-HLD2 (BBttfl 3 3 

s*W(chi;7?»o, z.<ntz&\zRytznz>\s-~*ryt<D 

££>(C, plGaAs^V77'i35i:ttpi|g42 
nSGaAsSS3 0i:^nfS4 3^LT^ 

[0 0 16] La>L/S:j&<6, ±E<©«ifi<0» 1 U-1f^ 
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-f 3f— HLDliS2 U— tfy-f K L D 2 T«. Pi 

y-f HtDVDfflCU- tfy-f ^- KtLTSfflt 

COO 1 7] *3¥B^jj±a!<75t^iJi(Cg*-Tnt$n/tfeO 
-CfeO. CD^>DVD/i<l:©Sgfl)M5 

fig 73:. X%ttfta}Att««S:Hra¥Vlt:X%X7'«*T 

•5. 
CO 0 1 8] 

C^€r^ft-T-5fes?>OT^] ±E«>BWS:SJ5Sr-Sfc 

«3ta^p**T***M«Bfc8BT*o-c. s«&. str 

C 0 0 1 9 ] ±EO*f8iB«>¥iW*«>t*«tt. SS± 

-C*-5'>7i< it> 2ilC0S(@#:<fi€;WL. S-Stt@<73m 

U i/y*fc¥W*MB3ttSB*llM6T*C&*« 
CO 0 2 0] ±E©*«W© J MM*B3fc*Btt. 

■tfJtSttSStrs. GD^DVD^C<i:WKS<73S^:-57t7 ; 

CO 0 2 1] ±EO*38WO*ilW*:»3t«B«:. SfStC 
»4. IBE*BttB«)»«tt3&«l»E*«/Iflsm-CSt»K:» 
fc*. **v»f4»B»Ctt. DtEftS&JltfllllE&IJItt 

tt. mEfi-JH 7-y K®. iS ttSi5J:tfSg 2 31 

fly 5 y H»©«J«a«mE**Ji<«Bl-eS^K:»a: 

CO 0 2 2] ±E©**WO*SMMe3l6*Btt. WSIC 



& ft * tu #t r & * « #3? Jt m £ m - s « ± c « be t 

CO 0 2 3] ±E©*58W«>*i»**3tSBtt. .JFHC 
«. IWEaJBflstLT. JB lfgJf ^fc<t:S^^2fltJf&£^^ 
L. lWEJBl*Ji#tJB2aH*!6«tt»«cWEa«©± 

*«ffl-C*0. AftEglfXJI#&)lf2flUI»ft<&t>l::ilft 
EM 1 ®mi5y 5 -y K ®ffiM> ilftES£a±JIICflMI L 

TJBB£$nri3 0. fiilESS**a«aiLTSaMC 

CO 0 2 4] ±E©*«9J0>¥3HMKtaBtt. »HIC 
tt. S9ES^^i:bT. SR 1 fgH^«i:S 2 fiJi#£:£ 
L, WEJIIl«JH*0±BlcittEJII"2»Jl*|cd«*J«*n 

Tt»*. £*>fc$?aicte. mESfi^ai i ««sit» 
o . intsi 2 «B««f . ties i mnm? ? v k 

5* 1 »*SMfc* ftfc»«<&JS l *Ji#w±BK:«B L 
0. ME* 2 gMtttf. WEJB 1 «Bi*0* 2 

CO 0 2 5] ±E©*JWi0>¥WfM8ifcgBtt. ffiSic 

£ eiCftfjSfCte. jnEWBfr^CJFtttt^iWASnfclB 
tlTiJ*). IWE«at«E»*jfi3a«»J«SftT«r» 
*. *-5ut4SfaiC«. fflE8Hft*«'J -y v^tCiDX 
£i-lT. l»E«a**«liB!a<»*SnTU*. 

CO 0 2 6] Sfc. ±E<73@e<)€:jifi£-r-5/ k c». *^H^ 

^swr-s^iH^JtSBoajfi^te-e^-aT. s« 

«1*1>7?FI. ^lffittJl±5«i:a:m2«mSS2 

» i ****>i£*-?»fi£««<oinEJB i mm&z&L 

T. «SO«*03iroE*l*JBflctl»*r5iai. b^e 

s«±«c. xtry^vwujiggsiiccfco. ^^:< <t =£>^ 

l&nm&Zfyy HJi. *2ettB*JJ:^JB2SI«S 
^4^7-y K«€*liSl*fcJIS2«»*e»J«-r«lSI 

t. S2^ff»7 , e3S^B£Sa«c75HnEm2ffl®{*5:5S 
LT. fd3WM«tWflEm2»@«:2:f^£-rsXgi$ : fir 
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[0 0 2 7] ±ieOT*^^w^^*^^^acosiii^ffi 

t,m i mmmm it?? fb. sss 1 2 31 

ms^2i/7-y FB**B*-&fcjRi«B**#i*-r 

-5. ^(C. &l¥«(*£7tX?«fiEMttaaiiaB*e 

l*tBHU3?7vFi. m2ett^iiJ;CJfm2S5mS 
CT. 'M<it)SlgttI<!:S2it4Ii£, *rtl*tl 
©J&Si§S<aiffIf2Jil2iaS#£J5LT. ffiOflltCOinejR 
[0 0 2 8] ±E<75**l«<7)¥*flE«JtSiB<75Sljt^ffi 

ic±n«. &&<D±mzm.m. * 1 w«£us 1 * 5 y f 

B. SBlSttBiJJ:tfJB2iW«B»2*?vFB**B 
l*SB#<i:. Jm*«aJB3^9y KJi. Jg2 
gtt»*J«fctX3B2W«a!ai4d7 7y FB**BS*fcJS 

2 81#Stt5MSMt5C <hd<-C#5. 2"2<0 

[0 0 2 9] ±§a<oafi<j€:iij5rr-5fc£K *f5gi 
i3.z>yt& itssrr -am 1 ¥«*^7t3g^<ts 2 ¥3H*3gft 

tSSl^77h , i. SlStt^iiJ:^m2««SB2 
*5y FB*«B*tffcSBl«B#**fi£T*IS£. 
(WEJBlflUMs±C. i.t:^ + ytMlteCJ:0. '> 
tt< tfcSl«fII3 95r-y FB. Sg2?£ttJl:fcJ:tf 
M23S«iam4^5-y FB&KB 2 *SB#£« 
rttSlSt. JB2*»*«3t* ; P»«««<OlWEJII2 
fg/Ufcis 1 «B#<h. m 1 ¥»fls3WttJ*F»j««i 

^OHniEmise^^^UT. me* 1 ftB#££tfim 

IHm2S^«!:*f^STSX§<i:*WL. '>tt < i fflfE 
SHlf§ttB<t:Sfi2«14B£, ^n^*ft*aj££Ste 6tfT 

CO 0 3 0] ±ie<73*%^W¥3l^^®cOS{jS^ffi 

t>JBH«iSli'7yh , IB. 31 1 JSttB-fc«fct*m2 3J 

»3. '>J5<tfeSl«fI^3i777 FIB. 12g«I 



fc t fcyi2StIS4^77 FB£faB£tf£:SfS2fiB 

its*. -€-n-en»Bg*s/j:«=.-arr«)5)cTa. *f~. sss 
2 *m&fzftm?mszm®e>m 2 mb*** 1 «b 

#<h. m*W*83t*^tf«««>iBlf*Btt*aL 

T. SI lff[JB*ii«fc^8!ll2»2«SflE*l**i-S. 

[0 0 3 1] ±ie©***©¥«flE*)tSB«>«a*tt 

*lSteB*iJ:tfJR2 9«SIJll2fr5y FB€ 

»3?77Hi, SfS2gttBfc«fctf?g2afmMJfS4*7 
•y FB*«B£*fc!ll2*B#**-r**J«ft#fliT* 

teB*>e> ^ft-eftiKfi<og£-57t*ai*H--5 ^ £* 115 Jte 

C D-^D VD&^iSficOgte^Tfc-TV X 2? ->*f-A<D 

7t**o«rii*(B*fl:L. saica^srcajBT/hSMfc 

F C 4: # "C* * . 

[0 0 3 2] ±&<0#f2W©¥j**fS7tgH<DSi6:££ 

a. iwE*2*Btt*#dE-rsis©ii&K:. 

m 3 * 5 y f Bow* s . sstem 1 mnmit $ ft£S§ 1 « 
m&e>±m izMf&rz. sg2fgB-ffc£. iaimnsKs 

[0 0 3 3] ±!2W*«^©¥3K*:«7t^KOSifi*ffi 

a. ifMtc«. mejmettBt3R2ettB€. -e-n-e 

IBmiS14B<!:S2fSttB£. St»C»ft*IMt7C*»= 

i7 7 -y FB. SS 1 e<4®*3 2 2 * 7 y F 

(KO&J&i. MKJBlW«ffliB3*5v FB, ^2fgft 
SiiJ:^S2i»«l!S4^7 2/ FBwmfigtSrSTS'i-er 

t»«£T*. cintcefco. #sttBa»stH»4n*7t«5 

[0 0 3 4] 

r*. 

CO 0 3 5] % 1 HM»B 

**«»ttc**j|iawt*7ie*Btt. CDfflou— tfy 

<t-h'LDl (MiSEf 78 0nm) iDVDfflWU 
-tf/-f*-HLD2 (S«66 5 0 nm) Slfy 
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C D <!: D V DOS* * pJiglCT * 3 W^TMI/t^ tf y 

(0 0 3 6] iie^yUyy^lz-f^t-HM 
a ICO^THWtS, * 1 U — »f y< t-FLDltl 
T, W^ttGa As^b/i^nISfi3 0±fC, 
GaAs*^45niAy77l3 1, WiSAlGa 
As^b^^ni^77Fl3 2, Sft/13 3* 
A 1 GaAs^<o^^pI^7 7 FS3 4, G a 

#STl*«fiELT^5, pl^fyyi3 5»^ 

pi^77 k«3 4<73«*<oggss-cifta{kanfc«« 

[0 0 3 7] m 2 U-+f t-KLD2tL/ 

T, n^S«3 0-LfC, ^^GaAs^b^^n^ 
777131, nGaP^b^5nSA'7 7 7 

§36, WABA 1 Ga I n P^5ftSnI^7y KB 
3 7, SttS3 8, WAtfA 1 Ga I n P^^U^vM 
^77h'I39, M^GaAs^b^^pi4 : t77 P 
14 0^8ILT, S2«I»ST2S:JglSLT^. 
pl+t^y«4 0»bp^77 FI3 

oaissT«*{t;sn>t««4 1 ^ot, y-r>#< 

[0 0 3 8] ±f2C9||S 1 U-if y< 3*— K L D 1 &<£Zf 
S2U— 1f$^*— FLD2lCi3<r>Ttt, Pl4 i t77' 
A (3 5. 4 0) lCttp«ffi4 2J&<, nffl*«3 0tctt 
n«K4 3 3MgJttLT«fifc£*lT0>*. 

[0039] ±gaco*ifi^y ui/y^u— ify<^— 

KHall mi K L D 1 U— !f JfcUJ 

» &£fg 2 U— tf t-FLD20 U— !f3fcffll*88<0 
BBB8tt«xtf 2 0 0 wm£4Taa<0«gH (lOOumS 

8 0 nm#Oiftfi<7)U— ifJfcL 5 0 nmflfO 

K«<7)U— tfJtL 2**S«i¥fT-e*^TSSra— O^F- 

t-Hl4aH CD^DVDft<!:<Dttft<B*ftS3fr? 

X £ ->Xr A<05t¥* Mv97v 7SBfc 
<£><£>IC#®7£, %7t&:gOg;£<5 21SOI/- tf*^* 

[0 0 4 0] ±EM;>JyyJ U— tfS'-f H 1 4 
att, M;L«B2fC3R1\fc-5JC. p«S4 2<SW><&. ¥ 

m»7ay>7 1 3±fc»j5£2*ifc«ff 1 3 aiz/\>?& 

» 1 U— tfy< t-HLDlOp IIS 4 2 £ 
»«S1**tt« 1 3 atCli'J- K 1 3 btCcfcO, 
— tf t-FLD2^p 4 2 ^^IS 

1 3 aictt'J— H 1 3 c iCctO, £Ac. HI/- *f^4* 



— K (LD1. LD2) (C&iI<DnS«@4 3 tCttU — 
K4 3alCJ:0, -5-n-en«EE€ra«inTS. 

[0041] 03 ( a ) «±ieo : e y u -> y * u— if ^ 

-Y*— F 1 4 a*CAN/^yy-">*«C*5«cTS«^a)* 
J5EW*«r«aH^*-5- Will RS^5&2 li: 
»l*Sftfc3§fiW2 1 a±(C^E-^-ffl03ttta3«?-<k 
LTC0P I F 1 2&&&2tlft 1 tm#7a'y 

^13^i**n, -£-<7>±g&(C, SS l*5«fctf5S2 U-lf 
5^<*-K (LD1. LD2) Slf y^±i:»«T4 
t/'Jyyjfl/- J !f y< F 1 4 a**EBS*VC^ 

0. U- H 2 3Ccfc0-hE0)S 145*^*2 U-lf^-f 
K (LD1. LD2) , *S^ttP 1 N^t- F 

[0 0 4 2] m3 (b) tt±E<OCAN/^yy-> ? fl:S 

u— if y-r u— if ye<7)tia»^isii:aii&* 
^nfcfi#yD 7 ^ i 3<&J:«*csi u—if^-r* 

-HLDliS2 U-tf^<*-KLD2Slfy7 r ± 

ic*t-*u— -tf^-f f i 4 aa*EB£ftr^*. p 

I N^*f F 1 2tC*3^Ttt, » 1*3^^*2 1^— tf 
5^<*-K (LD1, LD 2) (0U TABIC WWSftfc U 

<fc 5 icm 1 &<£&m 2 U-lf y< F 
(LD1, LD2) <BK»«8it2:iWWTaAPC (Auto 
mat ic Power Control ) fflfB**fTfc4a5± 3 fCMJSS Jr. 

[0 0 4 3] H4f4, ±EO» 1 U-tf^f t-FLD 
1 * J:tfj& 2 U— tf y-f *-HLD2Slf7 :/±*Cfif 

y{kL/tl/- KLD*ffi^t. CD^DVD 
Jfcii^StftOS&SJfcT^ X * v7f A<B3fc3MR tf y ^ 

[0 0 4 4] Jt^ey ^Ty^SB 1 at4, -etl-fnfl 

^tc, rfttj^^-f ^^u-nc«i«snfc>t**** 
u, «a«7 8 o nm^Kftou— tfjtsaawr** 

1 U— !f y-f KLDlt6 5 0 n m&<n$L&<D U— 
■tf3e*Ui»-r-BJB2 U— tf^-f KLD2*lfy^ 
ifCjSK-TS^y U v-y^U-ify<^-KLD, 7 8 
0 nm8lTSoT6 5 0 nm*«c*TLTtt*aL,i:«: 
5^U-f<>yG, t*-AX7' l J7^BS, 

KPD^-en-enflfSOffiBtcERStlTtr^. 
^-f *-KPDtCte, 7 8 0 nm*S?<7)7t£§7t 

T^^17th^t-Ht, 6 5 0 nmS0)«^ 
-T^>^2 7* l-y-f 3f-K*«5tWCBt«LTM5»JJC»J53c 

[0 0 4 5] ±E«j«<OJt*fcry^ry y»B 1 a (Cio 
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LIU ^U— 5^ >^G£iligL, t'-A^^'J'^ 

£ zt c d ^ m □ am ps 7 / ^ — ^ ^ r £ ft -? n s $ & <*> t> 

l^ltLT, #^U>XOL(Cj;97t7W X^D±iClft 
XML£3ti&U 7t H P D ffil7^ 

E^yt^r* x $ d <D&m&±\zmm £ ntzmn^m^ 

CO 0 4 6] Ji&m&vyt^^vZTy^m 1 alC& 
t^T, 312 U—tf^f:*- KLD 2^b<^S2 U— tfit 

3 ft, ^Og»«tt7*h^*-KPD (S2.7th 
±fc&}t2ft, c<&E»3t<0«<fcK:«fc0D 
VDtt<S03tx-r ^^DOE»H±«cIE»Sft/i«P«<7) 
R*ttiLj&*&3ft*. 
(0 0 4 7] ±E<B3fc¥Ky^7*7 r g«l a£«fcft 

*-K«««L, fta«)3tt**K:J:O^OS»3t*CD 

CD<fcDVD<0S£*isj-tE«CLT^*. 

coo4 8] *mmMmz%z>w,ii>-*r?<i* 

T, CD*cfctfDVDftfc - 0)tt*E««*«C»L-C3eBB 

(a) tt. ±EOU-if*^7 1 bOW8««SSt» 

2 0GQ8StCg«2ft> ^7X^£(7)ls^2A7^- 
v?«»3fcJ:OitihSftT0^. 
[0 0 4 9] i5 (b) te±E«7)l/— *rt}7y 1 bcog 

fc'*«"C*5«*IsIK*Sl 1±IC, ^xi'-fllOJfc* 
UaH^LT^P I Ny<t- H 1 2 jWgfi£3ftfc¥3t 
»7oy{7 1 3a*E«3ft, SStC, ^^#7d 7 
* l 3±tC, «Jt*fibTSl U-if^<^--HLD 
1 *5 J; C^JB 2 U— tf i^-f K L D 2 €: 1 ^ -y X±(C}S 
®T St/Uvy? U— tf y < K 1 4 a**E«Sft 

[0050] -jj. mm®&m&i i\z\t. mfuzmi 

7*h^*-K (16, 1 7) 43<fctf3l2 7* 
t-K (18, 1 9) OTBfifcSft, C<7Dm lis£tfm2 
7^h^t-K (16, 17, 18. 19)JilC.» 
l*5£tfH§2 U— S^*- K (LD1, LD2) £3? 

[0 0 5 1 ] mi U— y f 5^<3f — KLD 1 j^SfflWSft 



ifcU— *f3tLlte, yj XA 2 0 0#Jtffi 2 0 a "C— 88 
E*tLTiIlfT»|S|*BfiL, SB 2 /t 3 
fifc3ftfcttJ91S^£aj#t*fi«cffi#U ^^<*)E£U 
7-^l/>X^i:^Lt7tf^^ (CD) 
a5«ra«*r*«icH9#tSft*. ±EO«!B»»*«a>*> 

3k tf*^7 1 bd^<75UJ«^ffi]d^7 r UXA2 0 
O^Tt® 2 0 atCAI^T^o :coyuXA2 0^1IT' 
X'JXA2 0OTffi£&**SIII!8 
g& 1 l±lc»fi£3ftfclWanB 17*hy-f*-K16 

[0 0 5 2] ^2 U— tf^-fsj— KLD2^6U3 

StSftfclx— 1«fcL 2fcfc, ±E<hPJ«lC XUXA2 0 
O^Tt®2 0 aT— fiBEWLTilfTlfrrSlfcJBfflU ^2 
A -y 4r— *J \Z 2 ftfc *> & MJjfa iz ihm L . 

<7 (DVD) tt<i:<75aEra^*«izS»*ftS. ±E<Z> 

^ b XA 2 0 <^MI 2 0 a CAMt^o Z<D?V 
XA2 0^±fflT'M*»^^, yjXA2 0<7DT 
ffi<k***«lsIBaSl l±(C«l«Sftfcm88*2 7* 
h^-f*- H 1 8*«feCX««JB2 7* h^-f*— K 1 9 

[0 0 5 3] ^Ac, ¥m»-7ay9 1 3±iC^fi£$ftfc 
PIN^*-K12H WAtf2^C»fflSnfcf« 
t*L, 11^^2l/-Wt-H (LD1, L 
D2) Wnfncoo^t, U7ffllCU4»tSftfcP— If 

J; 5 tc^ 1 iSct^m 2 U-+f ^< K 
(LD1, LD 2) 0>KI(j«8itS:fMWrSAPCIMfaiA* 
ff^ft-So 

[0 0 5 4] ±EO» 1 U-tf y< *-KLD10 U- 
1f JtfflltWi* 2 U— ?f *-KLD2<0 U-lf 3tU 
»aB<OWHttOTAtf 2 0 0 u mJWT^Sco®® (10 0 
um^S) tCK*Sft-5, ftU— !f3tttl»« (Sttii) 
3&^6tt, «^L«7 8 0 nm^jfifi^U-lfJtL l*5«fc 
^6 5 0 nm«r<OififiOU— tf«L 2 3&*StSH— 

(e«¥fT) (CUSWSftS. 

[0 0 5 5] ±EOU- •f*^ r 7*ffl^»T3t*fcf*y^7 
y ^aiSi* L t^«*H 6 C«t. U-lf^X^ 
1 bK:rtiKSft-5ail*5j:^*2 U— tf^-f 
<DbB»U— tf3t (LI, L 2) ^n'J^-^C, ^ 

^LT, CDft5^ttDVDai'0)J(f^X?Di:A 
^3ft^>mii3cfc:^m2 7^- ^<*-HCJ:DS)tS 

fts. ±Eo^5(c. *mmmm<o=es »j->-y^u— tf 

^-f*-KSfflt^C^i;iO, CD^D VD^:<i:<DiK 
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C 0 0 5 6 ] ±EO* 1 U— tf *-KLDl<tS2 
U-tf^-f KLD 2 * 1 ^y^±fC{§©T<5^y 'J 

affix e^*">ir;uj5it*ffi (movpe) ftt^xw 

S3 0±IC, M«GaAsd^4SniAy77S3 

SttJI (««K«7 8 0 nmO*M^#F*iB) 3 

3, MA«AlGaAsd^ft5pS*77Ki3 4, 
MAtfG aAs^e>ftSpI*t7yi3 5 £j«f;:«fl 

(0 0 5 7] ^:tr, 0 7 (b) tc^fcfcotc, * l u- 

-tf^-f t-KLDl tLTaTWWSr^FHTROUyX K 
«T?fi»LT, S»*<DJBa*Xy?->$\ 7 
•j/K*0>A 1 GaAsI«l7f>yftt'Wi7 hx 
v^stf (EC 1) fCcfcO. mi U— «fy-f KLD 
l««a^«Tna*77 Kff 3 2S-e<O±E<0* 

[0 0 5 8] ^IC, B8"(c) IC^riOtC, MAtfW 
«4JRaffiXtf^*'>^;i/fi£ftffi (MOVPE) &£<7> 
xfcf**->WUfi£«ffilCJ:0, nS/\*777l3 1J: 
fC, nGaP)l^ft5nIA777l3 6, M 

AtfA 1 Ga I n P^b^ni^77 Kit 3 7, gtt 
Jl <3*il&fi6 5 0 nm<D£mmT#Wmj£) 38, fl 
AtfA 1 Ga I n Pj&>S?£* pSt^-y Ki39, 
«G a A s ^ p + y rJB 4 0 *«B«caJB S 

[0 0 5 9] #c*C* 08 (d) fC^T^fC* » 2 U- 
if^-r^— KLD 2 tUtat««*^HSO!/yX h 
RTfiMLt, SBHSO*tyyxyf>y. U >Wft 
**0)4 7ca#ixy^>^ tUtaSOiMBxy^^^a: 
tWi7hX73 : >y (EC 2) IC^O. *2U— tf 
^<t-HLD2 *tt£t*0«*T nIA777i3 6 
ST^±E<^«Jiflc*B*L, Jgil/- tf^-f*— KL 
D 1 £.W, 2 U-if *— K L D 2 £5*glT*o 

[0 0 6 0] *tC, 0 9 (e) tCTnf^OtC, UyXh 

l *-ft>ttAtt£i:J;0iAl/. pa*t7^1 (3 
5. 40) Si^bpSi7 7 7Hi (3 4. 3 9) 

[0 0 6 1] WZ. 09 ( f ) C^TJ:? (C. pl!*^ 
7^1 (3 5. 4 0) ICfflttTScfcoi;:. Ti/Pt/ 
Au4WpB«H4 2**fiEl/ v -^ n^SS3 0 
tCSMf^ctotC, AuGe/Ni/Auft^nSt 



i4 3£»JSr*. 

[0 0 6 2] «Btt. ^U^<Xli$lT, El HZ* 
TJ: 5 fcdTgcDJfS 1 U— tf K L D 1 <fcJB 2 U- 

KLD 2 ^ 1 y±iC^a-r^^y U 

^u— tfy-r^-— k i 4 atn^wets. 

[0 0 6 3] ±ieO*HSE^Sic7)^: / »J -> -y ^ U-+f y 

y U ~> y V y< K C <kd<-C# 

[0 0 6 4] as 2 iMBflgtt 

S y 'J y 7 ^ l/-f ^ t- h' i: f5lS-C« 0 , CDffl 
KLD 1 (^7tiS^:7 8 0 nm) £D 
VDfflOU— tfy<3j— KLD 2 (^7tiS16 5 0 n 
m) * l^*y^±lC^®L, CDiDVD^St^l 
(CT£ n >/1^^;U7t^ tf y $ 7 y ^ISilSTS^ 
IC#Mtt¥*{WW1£S»T*S. ^8r®0£0 1 OfC 

[0 0 6 5] ±§££)^E y U *> -y 9 U— +f K 1 4 

bK^TBHTr*. * 1 U-tf^^-KLD 1 <fcL 
T, M*tfG aAs^b^niIS3 0±tC; 
GaAs^b^niA'77713 1, A 1 G a 

As^5aSnS^77KH32, f£14il 3 3 , 
AlGaAs^b^^pI^777 KI34, «xHG a 
As^b/i5pS^t77'13 5^1Lt, 
#ST 1 **J5£LT^S. pI^t7 7 ? 13 5Si^e 
pI^77HI34^+^xt"J7y^ 

WK7-r^6»«LTW. Sfc, U yvSBS-^** 

■t - •> 3 > * -r y«t £ * ff«-r c t *> * a tc pjtg-c & 

[0 0 6 6] -7?, fll 2 U-lf ^ *-KLD2tL 
T, nMSg3 0±C, WIJGaAsd^WnSM 
y77B3 H. 0*JAtf I nGa P^e>45nl^y77 
S3 6, W^.«A I Ga I nP^6ftSni??7 KJ1 
3 7, B14S3 8. 0ijAtfA IGaIn P35»6ftSpS 
^77K139, AAtfGaAsj&^ftSpI+ty^ 
I4 0^ailt, JB2«»#ST2ft»«LTt^. 
pi*t7^B4 0«l3ft^pS?77 KB 3 9 0&* 

JB1 U— tf^-f*- HLD l<kn«»C. Uy>*RS 

[0 0 6 7] $^>tC, ±12^^ 1 U— !f^*-KLD 
li5i:^2l/-f^t-KLD2$SSLT, 
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4tCte. pS^t7^i (3 5, 4 0) £&£ti£-tf£cfc 
(3 5, 4 0) fCtep««4 2d*. ng|g«3 0 ICttn 

(0 0 6 8] ±!2<D#}iIcO^ yj v*y 0 U— tfy-f 
F 1 4 blCis^T, S-U-lfftHBSMS^S. WAtf 7 8 
0 nmf^KfiOl/- ifJtL 1 i3cfc#6 5 0 nm^<7)i£ 

-FHblt CD^D VD&£<0«*<B»&*#5 !r -r 

<£tC$?g&. SftcOIft 5 2 ISO U-if ^ *- 
F* lf7^±i:««f*t/ >J->-y^U—tf^<*- 
FT*£. 

(0 0 6 9] ±12(0^6 yj">-y^U-it'y<^--F 1 4 
bco^Tjffitco^T^T^- 011 (a) (c 

tc^rx«3^£H«KLT«/£Sft*. 

(0 0 7 0] *iC, 01 1 ( b ) tC^T <£ 3 fC, Sg^ffil 
>4<!:tc<i:0«8EftA«««i:>S:SBB»«:«llLT. 

>^fflaEC3*ffc^ y<>3tf-f Faia)«»3K»«ia 

(3 5, 4 0) ^lI^6pi^77Hi (34, 3 
9) O^SSsT'J-vyR (ifitt) fCtaXT^ 

(0 0 7 1 ] *(C, 012 (c) C^ti^C, 0*Jx.fcf 
CVD (Chemical Vapor Deposition ) ffifCcfc: 0 ±StC 
8<k>'U3>Sit«gf, pl^t77'i (3 5, 4 

o) £®&£-£££5ic3>^ hinn. 

(0 0 7 2] ^(C, 0 12 (d) (C^Tcfc^fC, Pf^ 
t77*i (3 5, 4 0) (cS«-r^<fc5fC, Ti/Pt 
/Autt£<0pSl««4 2£^fi£L, -7j, nSlffi3 
OfcSSflrrSJ:?!;:, AuGe/Ni/Auft£<DnI 

fg4 3$«n, 

(0 0 7 3] fitBtt, ^U^YXXS^SET. HlOtZ 
^T<£ 5 ft^MOSfl 1 U— F L D 1 2 U 
— tf*^*- FLD 2* 1 fy^±i:|f«T-5ty »J v- 

y ? y-'^-f 3j— f i 4 btnctms. 

(0 0 7 4] ±EO*ISJ6*!8<7>^y 'J ->y^U— tf^ 

*y ^ U— y-'^-f ;*— F SrJBfiET * £ <fc*<T€r-5, 
(0 0 7 51 13^1 

©l/-W*-HLDl (fSTt&g 7 8 0 n m) <hD 
VDfflOI/-ify<*-HLD2 (%7ti6S6 5 0 n 



m) 4 1 *-y 7±tCj£ «U C \ D V DCDP*££ 

[0 0 7 6] _bIS<7}^E y 'J v ' V — >f < F 1 4 
c K^TSMflf fS 1 U~- 'f^-KLDltL 

GaAs^54*nSA77*/.'/o 1- . W^BAIGa 

As^b^^»nS!^7 7F@:: .: . ?SttJB 3 3 . 

A 1 GaAs^b^o pS? r : I£S3 4, M^fiGa 

As*^a5pi*v7 7'iB': : >:^it, fSlfKJI 

#ST l^MLT^^), p5\ ■•• -7/^3 SSffid^ 
p ^ y FH 3 4 O 3* CO :- c U -y >*tt <£#:) 
(CiflXSftT, MAtfGaA s **■ ^^nil4 6 a** 

Xh7<7'$MLti'^o it;.'-., U -yySiS-^ttfc: 
£<0«»l;:<fcoT. < >T-**y ? ■ 7 f F-^-feJU^/^U-fe 

(0 0 7 7] -7j. * 2 \s-*f --f t-KLD2iL 
T\ riaifi3 0±i:. HxS:- -Asi&^ftSnlA 
777131. fflAtf I nGa , :.^b&5niA7 7 7 
136, «;Ltf A 1 G a I nf- ** V 5 n ffi^-y FJH 
3 7, "fiHtS3 8, fl^tfA I - a : n Pj6><&£* pffl 
^77H139, W;ll;fG a A ir>hUZ> pM^W? 
M4 O^ailT, »2«S^.; T 2 SMITHS, 
pS*t77'i4 oai^«S V- • 7-7 F«3 9<nm<p 
^nu7vft icasnt, ±EiH« 

CnSl4 6a^MJnT^^. y<>#< FSO« 

fe, mi ^"-FLi ■ 'J7 7^$ 

«tti'<?)WiaoT, - : 7^X7^< F-^-fc^ 

(0 0 7 8] SStCpS*-^"- 7'^ (3 5, 4 0) Ktt 
ptg4 2^ nISfi3 0i:intfi4 3d<8iBLT 

(0 0 7 9] ±E0>«iB<O^..- ->y^U-+f^3l— 

0 nm^coffiSOU— 9-'>tL : ^ r;^6 5 0 nmS(OiJ 
fiOl/- tf)tL 2^SS<h¥i ::SotSgH-0^|fil 

-HMcH CD.^D VD/:r..:;^iK*oa/a:*3tx>r 
->Xr-A<Z)3t*« tf -y ^ r -y ^SKfi: <f**fiET * 

FSl^-y^lCfifWT** - 'J *sv9\s—*f?*t *— 
FT?* -5. 

(0 0 8 0] ±E<7)^yU>-y^U— tf^-f*— F 1 4 
c<^*fiE^rffitCO0*TKW-r*. ^T. 014 (a) \Z 

^^x<DT.m\t. m mm&miz&^T. ms (d) 
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[0081] hi 4 (b) \z*kT£o\z. &mm 

TX-y^->y«l31EC4*ff^. y*f >#*f KS<0«SS 

•yy@ (3 5. 4 0) OSffi^S QM^yy HH (3 
4. 3 9) WCSSS'C'Jyytt (dbtt) fCjUaX-T 

[0 0 8 2] friz, his (c) IC*T<fc-3C:, pi^ 
77H1 (3 4, 3 9) Oi£*<£>^££-ecD'J *y S^RtC 
xy^>yu.fc»»*il««>ii*^'&, WAIiGaAs 
i^ft5nil4 6 £SiR/&§£-t£<5. 

[0 0 8 3] HIS (d) (C^-r^OlC, X7f 

>yfflIEC 5fC*0tt«K4 5*»4t5. 

[0 0 8 4] friz, Hi 6 (e) IC^TJ:^^, Iyf 
>^SEC 6tC^0, pi?77Hi (3 4. 3 9) 

ft!lOgB#<7>nMJl4 6£&£i-T£« 
[0 0 8 5] ^IC. 11 6 (f) JC^TcfcoiC, pSf* 
(3 5. 4 0) f:W^J;3i:, Ti/Pt 
/Au?5:^p§ltl4 2$Ml, — nilS3 
0(C»jttTi<fc5(C. AuGe/Ni/AuftWnS 

4 3**fi£"rs. 
[0 0 8 6] «Btt, ^U*-f XXg*«T, H 1 3 (C 
^TJco&fifrMcogl 1 U-ify<^--KLD 1 ££12 U 
-if^-f *-FLD2Slf7^± cists?- £ ^ / U v 
If*^*— K 1 4 c iTS^t^T**. 
[0 0 8 7] ±E<D**Jfi»»0« / 'J v v $ 

[0 0 8 8] **«*!8<0«i6#ffiK^Ttt. 
HI 4 (b) (c^rxSj^S. HI 7 (a) fC^Tcfc:^ 
C *ft«M4 5«Xy^>^fflJifc,fc9[S*U ^-com 
tC, pI*77KI (3 4. 3 9) <0&+<©«iS£-e<0 

td, nS!4 6 *a*?JS£*Sti\ $^(CH17 (b) tZ 

KI (3 4, 3 9) O&^WKSSTOU yyttlCXy 
f>yLfc»»*SL&*«6, ftfiOgB»<7)nSI^4 6^ 
B**?-*^ffi£fll^*££t>^ire**. 

C0 0 8 9] w,4^mmm 

^ft-KLDl (*3tK* 7 8 0 n m) tDVDffl^)l/ 
— W*-KLD2 (%)ti^f 6 5 0 nm) £ 1 
TMifcfMtU CDiDVD©H445IBi:T-53Wt 

*«3«Si«-C*a. ^<7>«SH£H 1 8ICtk?. 
[0 0 9 0] ±E^y U->y^U-1t*y<3r-H 1 4 
d IC^TSMH?-*. m 1 U-if t-HLDlil 



T. OT;LtfG a Asd»Sfc*nS!S«3 0±K. WAtf 
GaAs^eft6nS/Vy77B3 1. ^JA^A 1 G a 
A s nS^77 HH 3 2, JSttH 3 3 . Mitf 

A 1 GaAs^b^ipS^77 KI3 4, WABGa 
As^645p M^rY *y 3 5 d^SlB It. S 1 *JB 
*ST1SMI/T^. pI*t-^I3 5«B^5) 
pS^777 KH3 4 0>i£*cDKSST»«{tSnfcfi« 

[0 0 9 1] — Sfl2 U — ?f^<*— KLD2««(C 
43<,vr, nSS&3 0±lC, Sl!/-if^<*-KLD 
1 i^IOnlA*7 7 7l3 1, nS^77F132, 
*£&@3 3, pi^77h*134, pS*tyy»35 

nS^77 KJB3 2c7D^4 3 <0^$^-CO^^c^>'U n> 
tt£**i£1RSnr nSKfcSftfc««4 7 iftoWS. 
±K4)nSMfc£ftfcia«4 7<B±JBfc:, HAIilnGa 
P^5WnIA777)l4 8, WAtfA 1 G a I n P 
d^^nl^7 7Fl4 9, IZ&mSO. GJAtf A 1 
Ga I nP^b4§pS^77FI5 K WASGaA 
s^5ftSpa+ty^i5 2^«iL^ ^2 8Ift 
ST24MLTt^ 9 pa*tyyi5 28B)ft^p 

a^^y K15 i <7)^^aiss-c3ie»-ft:snfc««4 

[0 0 9 2] ^^iCp^^r 7^1 (3 5, 5 2) (Cte 
ptS4 2^, n SSfi 3 0 ICIi n IS 4 3 L t 

[0093] ±iao«jfio : ey U v'^U--+f$M';*- 
l< 1 4 dK&t^T, *U— +f^ti3»8B^6/ «Atf 7 8 
0 •nmSoSfiOl'- tf3tL 1 6 5 0 nmff<7)S 

ftOU— tF3£L 2^M<h¥fTt^^TM- <7)^f6i 

-h'14dH CD^DVD&£OttS<BR&*3fc'7 tf -<' 
X * i/^fAO)tf» KvZTv 7%imtii£ S*JSET* 

[0094] ±feco^y U>"y?U— If^-f K 1 4 
dfl)»fiE»Sl:o^TRW5. HI 9 (a) tc 

(MOVPE) fc^coxlf^ + v-^lSSffilCJ:^ « 
iBGaAs^5345naiS3 0J:i:, HAIfGaA 
s^b4^niA'777l3 1, HiBAIGaAs^ 
54SnI*7-;Hi32, Btt/1 (RfiiSfi 7 8- 0 n 
m<D&m&T#Wmm) 3 3, «ABAlGaAs^b 
4Spi^77K134. WAtfGaAsd^45pi 
*r v 7M 3- 5 «r«tC«/iSi*'S. 

[0 0 9 5] H 1 9 (b) (C^?<fc?iC. ^21/ 
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pS+ir-y^'SS 5<7>«ffia*£nS£ 

(0 0 9 6] 02 0 (c) IC^-TJ:oiC. 

IB^Mie^ + y + MIS (MOVPE) tt£ 

cfctfnSMfcSftfcflWU 7±«c, WAtflnGaP^S 
45nSAy7 7iB4 8, OTAtf A 1 G a I n Pri>bft 
5ni^7-y KJB 4 9, ffittS (Slififi6 5 0 nm<?) 
^fig^#F#§i£) 5 0, WABAlGalnPd^ft 

r y:/JB5 2SJBKIIWBS-&*. 

[0 0 9 7] fc\Z. 02 0 (d) (C^Tct ^(C, SSK^ 
0*ty^Xyf>y, 'J>»*»*^4 5Ea«Xy^ 
>*\ (tt*0»IIXyf >y4i^!>xy Mvf > 
^ (EC 8) ICckO, *1 U— *f^<3j— K*fi8a«(C 

gut, -c-newK7>«»o±Ea)*in»*i»*L, mi 

U— tf ^< F L D 1 2 U— If t-KLD2 

[0 0 9 8] 02 1 (e) (C^Tct^lC, U->*X 

D 3 pM^fy^i 
(3 5. 5 2) aSffi^S pS^77 FIB (3 4. 51) 

FffiO«ffi«»»ii<!:&*X ^iT*. 

CO 0 9 9] ^(C, 02 1 ( f ) (C^Tct pi^ 
^7^1 (3 5, 5 2) \zmm?Z>J:o\Z. T i/P t 
/Au7i < i:(?)pilg4 2$ML, — 2j\ n^S&3 
OfcSSJWrSctoC AuGe/Ni/Auftt'WnS 
ti4 3£^f£"t£, 

[0 10 0] £t»tt. H 1 8JC 

t^TJ: 5 ^RfrM^m 1 tf y< t-KLDltS21/ 
-If ^< *-KLD2*lfy /iC^T^^y »J > 
yjrU— If^-f F 1 4dtT'5Cim^ 

[0101] ±KO*HJfi*»<0 ; E / U -y ^ tf y 
-f*-FO»iB*ffiKJ:fttf, »llMfi*!Bi:|B|«»c, 
SgoS^I) if 3t*BSf T* £ <k j&*"5iJg£^E y u fy 

JB2 U— If^-f^-FtttSaUBflEtTOttffi (Pl^ 
*y7JB3 5*<fctfnSKfcSnfc««4 7) ±(C^f£T 

[0 10 2] »5 % «» » 
**«»»C«*¥W#»#»Btt, X4XlG«IB(Cff 

*¥*#S#gB£HffiT&0* CDJBOU— 9 ^ y<;^ 
-FLDl (58Jtftfi7 8 0 nm) £D VDffl<*> I/— If 
^t-KLD2 (^ai6 5 0 nm) 51^7^1 



[0103] ±iso^r y »j £ u— tf y< t-h*14 

e IC^TiMHT*. SB 1 U-if y-T F L D 1 <h L 
T, Mx«GaAs*^ftSnISfi3 0±l:. OTAtf 
Ga As^b^^nSA'777i 3 1, WAtfAlGa 
As^b^5nIi777 H132, SttH 3 3-, ^iAtf 
AIGaAs^b^pS^77h'134, WA^G a 
As^b^^pI^t77'13 5^IilT. SlfSi 
»STl*jgffiLTO^. pl*ty^i3 5«ffi^6 
pS^77 FJB3 4<7>5£*<0»££Tl6aHfcSftfca« 
4 1 t^oL y*f >#< FS0)«SKaJW«jS<fc&3A 
h7<^MLT^^ 

[0 104] ^2U-f^t-FLD2^f: 
fc^Tfc, ngJg«3 0±(C, mi U — tf5^<*- FL 
Dli«*OnIA777i3L nS^7 7KI3 
2. §tt!3 3, pI^77KI34, pS+^y^JB 
3 5j&*«JBLT*5 9. $eiC^O±^{C. #Jx.fc£GaA 
si^ft*na;t777l5 3, WxSlnGaP^f. 
a^nSA777B4 8. M;UiA 1 G a I n Pd^ft 
§ni^77H!49, TStt/i 5 0, MAtf A 1 G a I 
nP^b^:^pii777 KI5 1, flAtfGaAs^S 

^pg^t 7^15 zimmyx. g2aMST2 

^MLTt^, p^t7y@5 2SI^bpS^7 
y FJB5 l^*OiSaS"C»*ftanfc««4 l<h7i 

[0 10 5] 35i:pfi*ty^i (3 5, 5 2>"K:tt 
pfS42^ nM5S30C^niS43^ £bfC 
nlA777i5 3«CttnS*ffi5 4**»i«LT«fi£S 

[0106] ±!5co«itcO^: y U is v $ U— If 
Fl4eJC*5^T. ft #Jx.tf 7 8 

0 nm*<Oififi<7)U— ?f3ttL 1 i5ctrj^6 5 0 nmS^S 
*<Z>U— 1«tL 2 3&<Sfi<t 3 Pff"C*-3TStSH— 

-H4eH CD^DVD£<!:0»fiOS&*#7V 

f * i ^ y y±(c^e-r * ^ y u ~> * 9 u-if y< 
F-e**. 

[0107] ±k<b^ y u -> v 9 \s-+r?< *-Hi4 
eO«fi!t*ffitc^o^TSlWrs. 02 3 (a) (C 

(MOVPE) ^i'(7)Xt!^^->tMSSl:J:0. 
AtfGaAs^6ftSni!Ifi3 0±i:, PlitfGaA 

s^5WnSA777)l3 1, WAtfAlGaAs^ 
545na?7y FJB3 2, SttJB (fglSi&g7 8 0 n 
m©*li?#p«ifi) 3 3. «AtfAlGaAs^5 
^:5pS^77Hi34, «ABGaAs*^45pa 
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^t7^i3 sstmucwbsi**. £ stc, «xtfw« 

*JRSttaxh:^*">V^fiE*ffi (MOVPE) &£<DX. 

nGaP^b^nS!A'777i48, HA«A i G a 
I nP^445nS?77 Ki4 9, SteJi (5SS&fi 
6 5 0 nmO^SS^#F«ig) 5 0, A 1 G a 

I nP^b^pi^77 KB5L HAttGaAs^ 

[0 10 8] tfClC. 02 3 (b) (C^T^iC, SEft^ 
<0*W73Ly?->?. U >KtM!^»<75 4 7Ca^?Xy^■ 
y (EC 9) ICcfcO, SB1 U— tf^<*-K*J«a«tC 
Js^TfcL pS+t77'i3 5^T^, 12l/-^< 

SIT, *n£W<0«»O±gB<D«JI**l»4L. ffl 
U— tf y-f t-HLDliS2 U— If *-HLD2 

[0109] 02 4 (c) \Z^-f*LO\Z. UisX 

D4S<*>aA*i:ICJ;0*AL. pl+ty^i 
(3 5, 5 2 ) pS^77 HI (34, 5 1) 

[0 110] fc\Z. 02 4 (d) (C^-TctotC, pi+ 

t7^i (35, 5 2) \zmm-tz>£o\z. T i /P t 

/Auft£(OpItS4 2S«ftL, n^SS3 
0*5J:tfnaAy7 7l5 3K:«at5 < t5i:, AuG 
e/N i /Au&<!:<0nS»K4 3i5j:^n^mS 5 4 

[0 111] EtRtt, ^U;5"f XX*I£igT, 0 2 2 IC 
^T<=t; -5 ftBfSOSB 1 U— If ^< t-KLDli?2U 
-If y-T KLD24lfy :/± * / U -> 

y^U-lf^ F 1 4 e tnc^TS^. 

[0 112] iK^jftS&BffiO^e/ Uvy^U— if^ 

-f *-K<^fflia*isfejcj:ntf. mmj6^sg<hiii«(z, 

u-lf5t*ttl»rSiit*«pItEa:^y U 

JB2 U-lf^<*- Fttt5«/i#*¥aa:B (pl^ 
t7^13 5) ±«C*«r*C<h3ft«I||-C*0, ^^(C 
xe^*£/^;ifiEfi«:fr-5Ci3&«T#S. 
[0 113] £t±, *%m«5Sffi0ftft«ffi<zJ:0K 

(LED) Sfflir^CtfeBJiB-cft-s. mi*>& 
ZtmZ U-1f5^:*-K<0*Jtttt*tt, 7 8 0 nmSi 
6 5 0 nm#fCB£$n*fc<0-Ctt£<, -tOffi^^ 



;Hr-->a >u— +f»css 
D^com 1 U— tf^-f*— KtDVDfflOS2 u— *fy 

5<:/«iS*<h*c£:&^iire£*. »4, * 

-Hi»2 U— +f^>f^- HTgtJ<DX K7<^*ifi Sri: 
[0 114] 

12^11^77 HB^aas^/txtf^^v-v;^* 

BT*S*fc<<fcfc2«0«B#<fc**U #fStt/i<0 

^ ^-en^nKfiojaft sttaa)*sa»t-r s c tarsi 

.[0115] £fc* *»^<^if£S|fle«JttSBO»jfi^ffi 
tintf, 2OOgttB05aj«*€r«BflsPp1"CS^^C» 

aft^Jt^X^^XxAO^XKy^Ty^SSBJC 
c t ^plffitt U— tf y-f Kfc £ &mf&TZ> d id^-e 

[0 1] Hlf4JBl*llfi»l8«C«*l/— 1f^-f*— 

[0 2] H2tt»l*«»!lfZ«4U— tf^< *-K<0 
ffiffi W * ^ "j-W S 0 T * . 

[03] 03 (a) anmnm&mz& t *i'—*f4r<f* 

SEItSO, 0 3 (b) tt-€-<*>«8HZffiBIT«*. 

[04] 04ti, B3 0CAN/t7ir-yfl:S*XftI/- 
1f K SrfflO >fc3C* tf -y 9 7 y y^Bco«fiK 

[05] 05 (a) mm&miz&zu— 
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"CftO. 15 (b) tt-?-G>B8B»«B"C*<5. 
[16] B6lt B5<0U— !f*:77{fcSftfc U— +f5^ 

[17] H7ttWl*Jfi»!8k:«SU— lf5^-f*-HO 
Bii^ffi^iixaS^TKffiBTTfcO.' (a) ttS5 1 
U— tf y< Ki&SS!I#(OiB«IifC, ( b ) 
ttX 1 U— »f K««t8LT±E«l#*ly 

[18] i8«i7(?)StOIi$?Fl, (c) ttgi2 
U-tf 5^ K £&*«Jl#<0*/SxaSTN ( d ) 
BIB 2 U-if ^< KI«*i8lT±E»i#ti-y 

[19] H9ttB8<&«*<0ia*:5SL, (e) tt«Sft 
«3S*iB«!:«:*-X h^-f yo*fiEXS*-C, (f) ttn 

[no] Hio«s2 mmmmzmz u-if ^-r 

K<B*rffiBT?*£. 

[11 i] 11 1 tt»2*JIS«!i{C«SU— If^-f 
KO«ifi^rffi<7)S3jfiXSS:*T*fffiHT*0. (a) tt 

Ii^T, (b) ti^flKWWiBt^^Uy^Wifta)* 

[112] 11 2ttl 1 1 ^f^Il^L, (c) 
tt«*IK<7>»JSxa*T. (d) «nS^J;^pIfa 

[113] 1 1 3 ttfii 3 XlfiSffiClft * U— !f y-f 
K<0»rffiBT«*. 

[114] 114 tt* 3 HJS^^tC^^) U— tf 5^ 
KOHa*tt<OBJBXSt*r»fBBT*0* (a) tt 

II^T, (b) tt«*«»«iB<!:tt-BUy^«ift<0» 

[1 1 5] 1 1 5 tell 4(Dgg#CDX*I£:7nL. ( c ) 

ii^XSST, (d) «»*Ra3|»*xaS"C«:«r, 
[116] 11 6ttl 1 5<0«#<&xa*«U (e) 
tt'J yi?«i:xyf>jrLfc»#taLTG aAs^i 
£TSI§^t> (f) ttn^i^pSlg(7)Ml 
a^T'^^T, 

[ii7] 1 1 7 urn 3 nffi&tsictt* u— tf y< 

K4)Hifi#ffi^«iSxaojM<0Xa**U (a) tt'J 
7ytti:X7f>^L«:B»a)GaAs fCcfc **Itf>&^ 

iist, (b) B'jyy«i:xyf>yLfcis»sa 

LTG a A s £BSS"T*xa 

[118] 1 1 8tem4^^SllZ®>5U-1f^<^— 
KO)BfiBBT*S. 

[119] 1 1 9ttSI4lSiS*!8lCR*U— ' !f^<*— 
K(OBii^ffiO)Hiaxa**r»ffiHTftO. (a) tt 



TN (b) tef&2 U-if^-f*- K*a{R«*nfflftr 

[12 0] B2 OttB 1 9<08E€<BXa€:*l^ (c) 
ttjg2 U—tf^-f*- Hffl^pI+w/IKOMli 
ST?, (d) BS1 U-lf^'f K*3<fctfSI2 U-lf 

y<t-Hi^4i^SLTX7f>^4-r^i§^ 

[12 1 ] 12 1 ttB2 O<&»g*<0Xa£7SU (e) 
tt«8KJ»*»iti:«:S^ h 7< rf<7>«fi£xaST?, 
(f) B n iii p If iOMliS t $jKt. 
[12 2] 12 2tt»5Hafi*ffi«C«*U— !f^-f 

[12 3] 1 2 3 ttSU 5 HJS*ffiJC«S U— tf ^< 
KOfiifiJ6rffi<oaitxa**-r*fffiHT?»0, (a) tt 
SS2 if^<5f- Fffl<3pS*i-y7JB<0*fiJtXaS 
(b) ttJBlU— »f^<*- F^M2U-f7 
<t-Ki:75:^l^ltX7f>^Snii5-C 

[12 4] H2 4ttH2 3O«t<0lSS:«b, (c) 

ttmatft^wiitft-sx h^^^jsxasT?. 

(d) B n Sliiitf p iilOMllsT^^t. 
[12 5] 12 5tt»ltE*«rc«*36*liy^7yy 

[12 6] B2 6 tt» 2 t£3feWC«*#¥e*^7y 7 
SawttSBT?**. 
[12 7] B2 7tt» lSe*«*3cfcC/*2ffi*«fC^V> 

tffl^sns U— tf H^BfffiB-r?**. 

[12 8] 128 *«**f*«MTS i/-if * 
- Fcot¥5fc#J<D^i]lT&£a 
[»^a)R«] 

13-^^7^7 7^!, lb U— 1fA^7, 

2~JBl/t*$r-S?8Wt, 3 -38 2/^*— s;8Wt. 1 
l-lJSS^SS, 12-PIN^t«K, 13-¥ 
i*fl::7a*y$\ 14a, 14b. 14c. 14d, 14 
e --^y U >y U— if 4^3*-— h\ LD 1 -Sg 1 
if^-f K. LD2-S2 U— 1f^<*— 16- 
m«JBl7*h^<3j— K- l 7-««SS17* h^*f 
*— 1 8 ••-(»«* 2 7* 19-»« 
127^^y<t-K, 2 0-^UXA, 2 0a-4»t 
®> 2 1-S&, 2 1a-j8fi«, 2 2-®f, 2 3, 
13b. 13c. 4 3a-'J-F, BS-fc-A^^J 
■y$\ C-n'J*-^ R-CDflBBBafillB7/X— ?=■ 
r, ML-?JI/fl/>X, PD-7t h^t-K, E 
C-x-y^>if«, G-yi/-r-f>^ , 
OL-»«l/>X. D-^t^T^ Ll-SBlU—tf 
it, L 2-95 2 U— *fj£ % 3 0-naSC. 3 1. 3 
6. 4 8. 5 3-nlA'777i, 3 2. 3 7. 49- 
nS^77FI, 3 3. 3 8. SO-fittJi, 3 4. 3 
9. 5 1- pS*77KS, 3 5. 4 0. 5 2-pS^ 
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Vyj/H. 4 1 4 2-pfit«. 4 3. 

5 4'-nSig. 4 4. 4 5-I6SUR. 4 6. 4 6 a- 
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PARTIAL ENGLISH TRANSLATION OF 



3a-ZC-10 



2 . Element Structure and Property 



Fig. 1 shows a structure 



of a monolithic tow- wavelength LD in which a 650nm-LD and a 
780nm-LD are integrated. The 650nm gain guide LD and the 780nm 
gain guide LD are formed on a GaAs substrate by MOCVD growth 
twice in total. The strip intervals are each 120 120]im, and the 
resonator length is 400yim. Typical operation currents of 64mA (in 
650nm-LD) and 65mA (in 780nm-LD) are obtained at 4mW output. Fig. 
2 shows a structure of a laser coupler for DVD/CD regeneration 
which carries the LD. Respective PD patterns for signal detection 
of a DVD and a CD are arranged in parallel on a PDIC with the 
same central interval (120}im) as that of the LD so as to 
respectively detect a force error signal (spot size method for 
both), a tracking error signal (DPD method for DVD and push-pull 
method for CD) and a RF signal. 1/4 wavelength plate is built in 
the emitting part, the operation frequency band of the PDIC is 
60MHz, 6-time speed operation is capable for the DVD, and the 
LD needs no high-frequency module because of the gain guide. This 
device enables extremely simple OP design by one optical system, 
and preferable jitter values are obtained in both the DVD and the 
CD (DVD; 7-8%, CD; 4-5ns). 
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